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(Translation of paragraphs [0011] to [0016]) 
[0011] 

As shown in Figs. 2 and 3, a flange portion 12 is formed at a 
front end surface of the electric sliding door 1 1 having the touch 
sensor 1 provided therein. An L-shaped bracket 14 is secured by a 
mounting screw 15 to an inner side of the flange portion 12 mounted to 
the electric sliding door 11 by a seal member 13. The touch sensor 1 
is formed by successively fitting the fixing portion 32 of the protector 
3 onto the bracket 14 and disposed so that the soft resin molded 
portion 33 of the covering portion 31 protrudes further toward the 
front than the flange portion 12. 



[0012] 

In the touch sensor 1 disposed at the electric sliding door 1 1 
as described above, as shown in a circuit diagram of Fig. 4, electrode 
wires 22 and 24 are electrically connected to each other at one end, 



1 



and electrode wires 23 and 25 are electrically connected to each other 
at one end. Further, the electrode wires 23 and 24 are electrically 
connected to each other at the other end via resistance Rd. 
Furthermore, the electrode wires 22 and 25 are respectively connected 
to a power supply at the other end. However, a current detection 
element 27 is interposed between the electrode wire 25 and the power 
supply. The current detection element 27 outputs a signal when 
electric current of a predetermined value or more flows through the 
electrode wire 25. 

[0013] 

In the above-described circuit, an electric current flowing from 
the electrode wire 22 to the electrode wire 25 through the electrode 
wires 23 and 24 generally flows through the resistance Rd. When the 
cover portion 21 of the touch sensor 1 is pressed and elastically 
deformed such that at least two or more of the electrode wires 22 to 25 
are brought into contact with and electrically connected to each other, 
the electric current flows without passing through the resistance Rd (1 
k£2). Therefore, when the electric current flows in the circuit at a 
constant voltage, the current value changes so that the electric 
current flowing in the circuit increases. Collapse of the cover portion 
21, namely, detection of a foreign matter at the time of closing the 
door, can be recognized by detecting the increase in the electric 
current. The signal is inputted to an electronic control unit (ECU) 
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which controls opening and closing of the electric sliding door 1 1 in 
accordance with a predetermined program. 

[0014] 

When a foreign matter 4 1 outside the vehicle abuts the 
above-described touch sensor 1 as shown in Fig. 5(a), the foreign 
matter 41 abuts the protector 3 protruding further toward the front 
than the flange portion 12 at the front end surface of the electric 
sliding door 1 1 . Since the soft resin molded portion 33 is present at a 
front side of the covering portion 31 of the protector 3, the soft resin 
molded portion 33 easily collapses together with the cover portion 21 
of the touch sensor 1 in a pressing direction of the abutting foreign 
matter 41. At this time, a portion of the protector 3 extending from the 
soft resin molded portion 33 to the fixing portion 32 has high rigidity 
because it is formed of a hard resin, and therefore, the protector 3 does 
not collapse or escape in the pressing direction before the cover 
portion 21 of the touch sensor 1 collapses. 

[0015] 

When a foreign matter 42 inside the vehicle abuts the touch 
sensor 1, as shown in Fig. 5(b), the foreign matter 42 abuts the 
protector 3 in a state of being slanted toward the rear because of the 
configuration of the vehicle body. At this time, the soft resin molded 
portion 33 of the covering portion 31 of the protector 3 extends in a 
compartment side portion toward the fixing portion 32 with a constant 
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thickness. Therefore, even when the foreign matter 42 is slanted 
toward the rear, the soft resin molded portion 33 is reliably pressed 
and easily collapses together with the cover portion 21 of the touch 
sensor 1 in the pressing direction of the abutting foreign matter 42. 
The portion of the protector 3 extending from the soft resin molded 
portion 33 to the fixing portion 32 has high rigidity because it is 
formed of a hard resin, and therefore, the protector 3 does not collapse 
or escape in the pressing direction before the cover portion 21 of the 
touch sensor 1 collapses. 

[0016] 

Reaction load F acting on the touch sensor 1 when the cover 
portion 21 of the touch sensor 1 collapses and the foreign matter 41 or 
42 is thereby detected was measured by pressing a flat plate having a 
length of 50 mm onto the touch sensor 1. As shown in Fig. 6, the 
reaction load F was 1.8 kg in the case of the sensor main body 2 only, 
4.5 kg when the covering portion 31 was formed of a single hard resin, 
and 2.2 kg when the soft resin molded portion 33 was provided as in 
the present invention. As described above, sensitivity of the touch 
sensor 1 at the time of detecting a foreign matter can be kept 
substantially the same as that of the sensor main body 2 by providing 
the soft resin molded portion 33 at the covering portion 31 of the 
protector 3. Further, since the fixing portion 32 is formed of a hard 
resin, a foreign matter can be reliably detected regardless of the 
pressing direction of the abutting foreign matter 41 or 42. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a touch 
sensor for an electric motor-driven slide door 
enhanced in detecting power of foreign matter. 
SOLUTION: A front side in a coating part 31 of a 
protector 3 is a soft resin molded part 33, 
consequently is easily crushed with a skin part 21 of a 
touch sensor 1 in a press direction of abutting foreign 
matter. Here, the protector 3, since it is molded by a 
hard resin from the soft resin molded part 33 over to 
a fixed part 32, has high rigidity, therefore it does not 
escape by tumbling in a press direction before 
crushing of the skin part 21 of the touch sensor 1. 
Since the soft resin molded part 33 in the coating 
part 31 of the protector 3 is extended to a side of the 
fixed part 32 with a coating thickness fixed in a side 
part in an in-room side, even when the foreign matter 
in a rearward tilted condition is allowed to abut, the 
soft resin molded part 33 is surely pressed, to be 
easily crushed with the skin part 21 of the touch 
sensor 1. 
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